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3 20>ai:*j*OR|I|JS3 4fc:A*U 3ft«8iSBiaj[IIS&3 

i fttifpfSttaniB 3 2 coMtL^Tmm^mm Ltzt% 

CMOSFETl 4MXf 1 5£fWflfU IGBT3«^' 

- b«j±v g sffiMS-t^fcuanrc', igbt3^ 

f^S^OMO S FET 1 2 ^littlMOixt 
I GBT 3 •f-cO^ I GBT3S-^7l|lJffll 

t§/sfe<7)MosFETi s^iKKtSRt-ejoai^si 

til GBT3^V7hjllilrf-^; i:#**C#, a 
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m&^&b. 

mmm^rnxmrn^mm, Ltz t § izmiw-fu x 

mmmm^mi. msm^m^rnxm^mta t 
i it *ii 2 ] Htri^ w-tam^& n scm^j tzm mt 

xcommmzx h^x. 

M«^vOAA ft-f-^MIB WiliMft^- tffl S f & ft 

^v^a* fi-t^tffia^affiijwi-f-tffl s -r & ft 

&b . £ £ ZWt&b-t&W-^ffU xcowm 

[0001] 

.xoKi&nn&tBg-s-s <, 

[0002] 



I GBTf >y T^cD^flsf- >y r t . ^OfB 

TV**. 

[0003] 0311 ivm^m^tzA y^—9cr>^m 

nm^Ltzhcnx'fo^x m^utmf&wm. 21a 

i®tt»3yf>tf^fc§. fflriai p 
M2(i witr. w&wam^v-^ju xx-fot 1 g 

BT3t;«IGBT3 tjtM?>J eSSRStlfc ^ 
h*4 fc&6|B.fllifc3ffltf[)-f ^fc, IGBT3£ 

SSlrt S tztbcr>y— h H&Hlfil 5 S.t/ 1 GBT3 Sr 

hKHrlUK 5 6 14. ffflE I G B T 3 RtP^ 

A H4 3&^^l)#ffitttiS{tfeflTV^ 0 -eLT, 

Hll536*ff»LTfSnElGBT3t3r>3i-7W»L. 4 

[ooo4] flnay- hw»0»5at^«ii[m»6<±, 

M^.{S'EI4tc^-rj;d^ffi)^3nT^S. H^l 1(4. 

MOSFET12M4 3 jWt^d tcSSBlSil'C . t>T 
IBMO S FET 1 2ii I GBT3 Sr^-y$IJfP^-S^46(7) 
4fc. MEMOS FET1 3i±IGBT3^7 

^■tT, MO S FET 1 2S.V1 3P^<7)ttf4^I GBT 

[00 0 5] mflBI GBT3(J0y-h tfflffEMO 

SFET1 3«KW y^tti. MO S FET 1 425.1^ 
15i { , MOSFET 1 3 fcM^JCgN8£*rCV'>g <> * 

1 StfWIRK (UK 2 2 ^ L X A N D 0g£ 2 3 
A^lSti. ANDHI»2 3 0KKai*3&*, I GBT3J 
^yfflffll-rS^tfOMOSFET 1 2<50y— btCEPJUS 

4^m^^'ORH]g&2 SO— 56r«A**FfcA*S*t, 

OR0B&2 5coaj^I GBT3*^-7fW-fS^« 
mosfeti 3 toy— htEPJn^tLSiot^ToTV^ 

[00 06] 1ulEf*MH]S& 6 (4. I G B T 3 COj&ttsiE £ 

«KB-rsfc«>«ojM8nftajiii»3 iat>"m^^«E 

i gbt 3 zmmk&m&iiimz-tz-tyx l GBTti 

iGBT3tfD3M8Stttaj-^*J: 

ateSr^Tv**. -et-T, ifriEjrasit^mnifif 3 i««? 

ajil^iANDEI»3 3cr)-^<7)A^S^fcASjSfL. 
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AND 0S§ 3 3 Oft^'lulBM O S F E T 1 5 <7)V— b 
3 l&tXS^til[l|gS3 2<7)ft}jJ;iOR|I]K3 4t~A7j 

s^. ^^ffi^a®[iis&3 5 T-FjfjEBWr! ^ttaM 

SiT/tflL U-fe-y htllfi&3 6 Sr^-LTO R0ff#3 7 CA 
l)ZiX& t^tMIBMO SF ET 1 40y'-MclMlJ§ 
*U Sfc, AND0fi§3 3«fi!l^A7JS^tRiKA7J 
SfiSipt^T^I. lalE'J-fe'y b0K36{i. A 

H I GU\y^~.)VX'hht ^ s H I GHl^/t^&o/cB^ 
**^J?tSB#Pb1T 2 A^gJl t £l%£T'3$lfilWfc LOWI/ 

[0 0 0 7] mrlSOR0K3 7«i, MIBil@IIie^ 3 5 
h[IIi&3 6«tfJ^ft^A^^^l. yottiTj 
{±H?iaANDIl]E§2 3t;SSKA^^iflSt5ttt;. JS3EEI 

8rii A^§^i-s.«^^pjfSB#r B iT 3 fiwittiisss 

ft. 

[0008] ^crt^o^mmzn^x. mmmmmw 

3 1 T'JMSK^aj U H I GHl^/l^fI^£ft7Tf- 
ft£. S5E0S«3 COWra. MOSF 

ET1 5tfjty$m%jxxmWimtt(:Z>» dcOisS, 
MO S F ET 1 2RX/1 S^MttSgfc^rftiht «t-o 
T„ i^MOSFET12St;i5«ia;i)-ti;^ 
ffittfi* I GBT 3 oy-FWEVgfc&S y 
-F«J±Vg(iffiM$;fxfti fctsfirS. ilffi. y-Ml 
fiv g #i;iimjE 1 1 fc«L,TfiTT4 k . I GBT3 

T ^ ft ttSfiBOffiMft * H ft - 1 3&«giB t =5: ft . L ** 

I GBT 3 6 MWftt® fc*IJ 
[0 0 0 9] H4CtfMOSFETl 5tfi 

T. i5CSti:o(:, It^Jtc«SSL*ryxy-y-f :* 
-KJ;MOSFET^ltl,i^UI.. <l£0*§-£\ 

W\ g5£0E£3 ScDjKPtPBiT! jgjfi^ MOSFET 
14&*>^ MOSFET12M'15U7j«„ 
— mz., MOSFETHiftfiffitLt^l.^, V 
7 FilllTk^ft. MOSFET14I1 U-fe-yh 

JBfcflJ •?»;*. ^UT. TtuieMOSFETl 4Sr 
jTVLfca, ®@0S§3 8T"«S@B#p B lT3 sWBSibfc 
ftfit'MOSFET 1 3 Sr^yS-^rft „ ^ftfcJ: -?T, 

i gbt3^7 Lx^twm^y—bm/^ -y? 
m<o<i yv—¥yxcr>m$&m& «t a t lt ^ft . 

[0010] 

[^BJ^'W^LJ; 3 k-TSPjB] ±a«o «t at. i gb 



M§*^f*, I GBT3£3SBrtftJ:3£LT^ft<, i 
0£a6 , IGBT3S: Mir § i±T i> . ^«J±^EP 

*«£ttajLfc*£fc:li, «aBWK**f*)-f I GBT 

3 Ojgffi £ o T ft to „ ^VSEBffi (Cff 5 ft^f- is 

W&tf ep Jn ^ ft ft Bifgtt^'fc ft t v ^ lawK* j> ft . 

[001 1 ] Sit, ±i*to i 3 2r I pm 2 £S$cM?iKL; 

LTfflV^ftl^t. I GBT3«y-FSfUSiSU 
MfcO i p m 2 SrM^Hfrf ft «fc 5 tLt^tlt $>ft 
I PM2tcfcV^Tift«it^'^L^*^. **££>i2£ 
TO I PM2fcmvcM«^mffi§fLft^T7feft 

tZt£t>-^>%tf$>Z>tmb^ feft— OC0I PM2tJoV^TO 
» jWattflfttfi $ tl ft ft . 

[0012] 1(0^, I P M 2 

ii^tw, y- h me v g =hem§ ^ ft niK^ffSfr l 

y — h Mfflitfffhti ft fc* s M^iJfgM LTi^ftoiP 
M 2 0»){t^'WiT t "9 . H£« I P M 2 IzmtiUM* 

SMHtt . ±IB^*O*fg^c0ffl®^^* B L T % $ 
t> (OX'fo *) . I PMOflffit£^l*]±Sii:fti:*tc. flBR 

•5Tt>, ^seo i PMty- hm^mtp-r ft ^ t o^- 

[0013] 

[ MS £■ jS^-T ft ^to O^IS ] ±12 B W £iS Ji£-r 5 Jt *> 

k, MiE^ =, 7-yv^xcoj!i«M*i^<^&^m-rft 

ft lu tcfrtB^ -yv s-f x ^ Jin ft & fgM § ft 

is^T, mriBmsSffi^aii. mtBM^ffi^aT'M® 
*^ai ttz t s k: t mr!amits<7)ffi«£i2ft lac^o 

Tuft^tSrfflSttLT^ft. 
[0014] icoWsKJIl K«4ffi^HTIi. y^y-yy^ 

>f xoiims^m $ titz t * ^'(tT^r < , >r fiJii^i-o 
fHHrr ft mr iz ^ -7 -yv x z mti ft m&m s 

fx, -eof^tv-y'^^x*i3IDT§^xft« MM 

^tt^®m^mi%mft^mzm^xi§nw\y$m 

[0015] 4?t. If5t<]l2^ft^° > 7-yy^XOlE 
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-t'U xzmmzit&mwmMimxfo vn-^wmi 

[0016] zcom^m 2 izis&miX'te. mmco^v 
—tju xzmuzmwi-t&miz. ^v—f^xt" 
o l cvmmim^ mt>mm £ tix mwt £ ti 4 . * lt , 

m^izm^-t&m^-is^x'^ # t , 

&t^»T^K£^i!j2-£4. 

xco^mm^-imco^v-f^u xmrnm^bmrnz 

4 t & mh £>-r , )V7—~ f>u x^coAJjm^mMm 
mim izmm-thm^u^tit^^^t^, mm& 

ftbfi ^ flL A7-fA'^ tfjKBr £ fx 4 ,1 i 4 <, 
Lfzff-oX . m*\Wfa%tlX\^&-£X<F>!'$ r 7—'rfM X, 

^mm^ti^ztiz^^. 

[00 18] Il^if 3fc^4^°7-x'A-f x<?) 

KHrmiHi. jvp-tju x zmmn izmm-% t § 

LTV->4„ 



[0019] Z. cr>m>£T% 3 l/Z^WMXit, MfcTV^V 

•JOfflffliSft? IB*^» zti.xmwkZitz><, •€■ t*c, #^ 

«W «t# & ^ "7 — f X % m M § * -6 56 Hf &NM3# 
[0020] ^<5Di: # . ^V— X^CDftim^Wl 

m<r>; n° v - u xcomwm^coAtim^com^^ 

v—^ju xcr>mmm%xu. x^\comw 
m^mmmmmnxh * c t> n*> , 

m^mmm l . s nx \. ^ v ^v- ^ ^ 

[0021] 

bj-t . mm. 1 w^jswm^sffl 

-Y y x U ^* i y hs N or 7— ^& is a. —>V<7) , SEtftS. Vf*II[Ml 

S&gp 1 0 W*Srrni»HT» 5 . Srti , ^>f'Jy 

[0022] >rco>f yf'J^'xVMv- t^j.— ;p 
(ipm) 2t±. H3t^t-J:dt3ffi«-f y^-^R 

MBHriai&5atf«ailII&6l±. mriB-f yv'C-^^flWt 

[ 0 0 2 3 ] a+ 1 1 ii, y~hmmm^5mcoWMx 

fcot, ^OttiSl It, Pft^/HMOSFETl 
27Al/'N^--v^,;l-MMOSFET 1 3*WJWiM3tl 
TV^-So iEMOSFET 1 2i4 I G BT 3 Sr^tM&lJW 
■f-&tztb<7)i><7>, £tz. HUlEMO SFET1 3{il GB 

t 3 Sr 3r 7 ewir*-* tz&><7) %i <7)Xh -a T MKtS* 

toTV^4 0 f LT, MOSFET 1 2^1X1 3^<7)l:fi 
**I GBT3«7)y-btEPJDSa4J;a^-aTV^. 
[0024] iTlBI GBT3«y- bfcBUlEMO 

SFET1 3«Fl/^fyiattt, Nf-^^;PfflcDMOS 
FET1 4W1 5 A*, MOSFET1 3i:M?iJfc«M 
StlTV^. 5r*>, BtrlEM O S F E T 1 4 iiaffifil t ^ 

<^w«g#(±' <-y?r 21 RxstmBi&tm 2 2 art 

X A N D mi 2 3 co~ 7f<0 X^jjffFtc fcSSKA* S ti, 

AN DMBi 2 3 COK^iHtSiiK I GBT3^^M»t 
4tftOMOSFET 1 2c?)y-htEPjD§ix4. 4 
- ffiSMmm-W&* 'y7r2 1^ LTmaiUSS 2 4 
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ai***ORHIK2 5<t>— ^A**Ft7JjS*L» OR 

S F E T 1 3 CO^- h MEPSn^ttS . 
[ 0 0 2 5 ] H£«HI9K6tt, I G B T 3 CDMW{m.$: 

ataw- h fc*«iassEtftajEi» 3 1 avafe^^jawE 

^Tfc 0 , ffliBi«SHftffi|I|0|3 1 fct fWSfflR. I G 
B T 3 *TOE»flMI»*«ifc-lr I G B T-T'fiWtf- 
Sii: I GBT3£^iifl:gSSr^tt}-r^ i 3tc 

3 2com^J(40R[llSg3 4tcA^S^. ^^ffi^jjWBi 

HIB3 5fcA#£#l4fc*fc, OR0B3 3C7)— 7jc7)A 
[0026] MASEEHS 3 A7J22x-i>fi^-£ 

ORBI»3 7flD— Jr<?5A*«HFJCA*S*t4i:* 

U-fcvMlI»3 6*^tTOR|llB3 7fDflffi5r«A 

ifc, mrlSU-fe-y MUB3 6iOm 

|tTiayHr-/b0B3 6T1i. A^§tlSIi@l§3 

GHkWM i;# tii. H I GHl^/kt^r-^HS 
jft*» ^ Bf 5£B#fU T 2 t tz m&T'ffi MBKLOW1/ 

[0 0 2 7] MISOR0B3 7 Officii, lulE A N D 0 

gft 2 3 coflld^A* fcRRAft Zti&tMz^ MM 
0»3 8fcA*S*i4. ;«IIW3 8tll A7J§ 

R0B2 5t;tfJ7J-rs o =SrtK UraEH^L^rV^WraSt 
T(4 . I GBT3 ^MttSU'SOffll-f St^HIGHl/ 

<>k »m^~F&ij#P-r& t § Lowi^uofwatfif- 
iatxs«tttajiiiB3 2T{±. s«*ttasLfcfc&Hi 

[0028] ffrlEM O S F E T 1 2atA"l 3ifi*r 

-MBltrtI]B5£fllj£U ItTlSM O S F E T 1 4 Jktf 1 
5, #«[U»2 1~3 8**»»ig»6Sa!|jtLTV^. 

*L, ! 5rV^asai3&»6 I GBT3£^»§-tfS/t#>C0H 
I G H t^KOflJ fflffi WSJ * SfLTV^tOt^S. 
Sfc. JM£Sfftail9K3 iat/S^tt}EB32T-iift 

[0029] ?f-gG§IB#>£><7)H I GHlx^;^§lJ»f-^ 

«A'.y7T2 1 2rff r LTfiSKteIHB2 2TKH63*u 
ANDHIB2 30-^rc7)A7J^^aiSA7J$fL^ 0 4 

£>£ 0 Lfc^T, OR[lIB3 4<7)ai^{iLOWVA^U 
■COR0B3 HzAJjZtl&frh, ORHB3 7t0tfJ7J 



liLOWK/Ufc&S,, Lfcis-j-C, ANDW2 3C 
lifttLOWt/ 's/UO tiWKK A* $ tl h frh * <OK 
tetfrfrtiLOWK^fc&O . I GBT3£:t>"MfflI-f~ 
£ fc«»<?5M O S F E T 1 2 (iSaltt^i: =5r & . 
[00 30] ttl. OR0B3 7C0aj** s LOWU'<Jl' 
T*S4>fe. OR[H»25(:ll tfeaHIB24*^(0L 
OWK;Vt7)fi-^-i:gffi[lIB3 8A^«LOWl/^;W 
fi#k**A*S*L*. OREIB2 5c7)aj*(4L 

OWl/^i^i), I GBT3^^-7$iJW-f§^i6«M 
OSFETl3i±iBBf«JB4:!5r4. OR0B3 4 

OWl/^tl>l.;ti^, AND0B3 3<7)ft:WL 
OWWv/kt£r>9. M O S F E T 1 4 at/' 1 5 (ijEBf^ 

[00 3 1] L^t, IGBT3«y-MEVg 
^'HIGHl/^kh^O. IGBT3i±#It.®i:i 
4. W*.(f, S*W»aillI»3 2TfJ63&» 

cDm^*mia,^ti^ t , ^-cotbsj^H i GHi/^t^ 

I,, Zfttlbb. ORHHS34C0ffiMHIGHl/W 
SrO. 4fc. ®S£[HB3 5Wtil^^'LOWK;kT-$> l 9 
y-fe-y M1IB3 ecoa^LOW^/PT'^Sit* 1 
A,, ANDHIB3 3(7)^^ I GHWI/t^rDMO 
SFET1 S^SIttli;^. Zc^tzHb, MOSFE 

ti 2am 5tfmmixmt%:*). mo sfeti 3a 

If 1 4 ^'MK)fttffiSr«Jtt-S Zbfrh, MOSFE Tl 
2 St/ 1 5 CDjgJfcSW: i I) ^jEEffi^ I G B T 3 tfDy — h 

[00 32] -f- LT. K«8m*0K3 2tS1IWfl«iJ3 

^*i'H I GHl^^t^-l,^^^ OR0B3 7<7)mSj* s 
HIGHL-^^^rS, ZcDfz&b^ AND0B2 3«K 
KtliMHIGHl/'\;l^ J c'), MOSFET12ii3£ 
Hfm^h^^. ANDHHS3 3<oajS]*«LOWP 

^fc&i MOSFETl 5 (i}® Hr^ffi t -5r 

0MOSFET14 *4 , 

[0033] IWMOSFETl 4 (iftffiK t & ■& J: 3 
KtaS^ixTV^*^. I GBT3J2V ^hilBf^flS 

LT, M^£tHUB3 2T-M^*^aj$ 
iifc^3&»6iBE0B3 Swaffi^PalT! ^'gjlLTO 
R0B3 7 OliijjtfH I GHKlK:^-5f^#tI 
SIUB 3 8 ^Og®B#P B lT 3 **se3fl UfcBSjS-CJBSHIJB 3 
8<^tii7J^H I GHl/'OWiflJOJftfcSts I GBT3 
^7M»ffl«MOSFET13 WZffiWBl fcfll 0 Ufcb 

[0 0 34] ^ixt^i^T. MOSFETl 2^31ffi« 
1, MOSFET13tflItStiSt^, IGBT 
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igbt3^7 tx\^mm^coy- h&r/^. s >/ ? 
tj\ a««tetiiii»3 2t»iTjwstttasio»3 1 t=*s 

v )KSK£*tfe Hi S fc tt » O R 0£& 3 4 « tftti 
#H I GHW^h&^Ii:;^. ±IE t M^coWS^ 

[0035] U^oT, I G B T 3 <50i§m*f £$IJfi L 

^£HEIP. 3SBSE8tajHIS&3 1 

Rvmimmmms 2iz^xmm^mtaLtzM^i / z 

-TfcSrliBBU miltt£fr±£-£41fc#'-e#4. * 
*s, ±12311 ^liMo^Stcfcvvcy^ 

[0036] JJE& 1 iOHtt^JBfcfcV^TIi, 

s»»ai[ii»3 2t:t3^T. »$l ^«j±^^^ffi-r 

I GBT303iffi£^fc^4S^T'&;fUf 

ts\*x* i GBT3^t7-f^w *t*H6u ma 
[oo3?]at, ^m^m2cDmmcommMm-t 

4» 1211 [13^-r-f WS-^fcfc^T. ^-ffl^OT 
-A J f iim 2 t^g L t M L , IPM2a 
WI2 b^M^iJWgML, #1 P M<7)*fJG?f4 I GBT 

fc s IPM2aat/IPM2b(7)Stli s ±|B^1«H 

mmm^zanh i pm2 fci3HrH«*c&4<?n\ ra— 

[0038] I OfS 2 COm&COBMlZti tfh I P M 2 a 
&tf I P M 2 b Jill— H 1 t^-t I P M 2 
(CtJW^ f*HEff£6tC, Jt«8&4 1 . JtRJHH 1 {CS 
^UEV TH 2:flt^-f-S3t*6<5Dfl:i!g4 2. MAND@{g 
4 3*qa8nS*l.T^6. SrtJ, Jt<Rfl4 1 H MM 4 2R 

y'AND0j&4 3 36*w»^afcwje lx <^£> . frie«js 

4 2(7)S*fl:£EV I H(±. Wit*, i»I PMfctSWC. 
G B T 3 coy— b *E V g cr>mm^^ ftfz k &&-fZ 

[0039] miejt*sa£4 1 (i, *^R«k7JjJ&7** 

fi. €^4 2^^-tT I G B T 3 <7)Ji 5 -y ^fUtCft^S 
ixT^4. ^LTibK§l4 lc^tfj73ii:AND[MlSS4 3c0 

— S-eOASlSB^fcKieA^SfLS. I<0AND[II|g4 3 



RifeATlSiX. AND0SS4 3c7)ffi7]{i. ORW34 
^-73 tf> A*#p(= ATI $ ft4 <fc 3 (Cfco X V ^4 . 
[0040] fit, i^OR[HSS3 4cOfi!l73'^A73S 

^tcii, flr3ffinaEttitiiaK3 iMifft^@B3 2 

i 3(C&-3TV>4<, -f-LT. I PM2aWI GBT3 a 
tIPM2b«IGBT3bt TT^iJ^tSM^fU # I 
GBT3aiy'3b^-FSifi\ L J; o T 

[ 0 0 4 1 ] 4-, I PM2 a&V2 b**jEft"CfeS*& 
fctt, IPM2at^V^TIl H*L i 3rl<^MI3ab&»6 
WMffffl-f-t^'Vi-C I GBT 3 a#fflfflI$*U MW1 

flffi^EPM^fl. -f-coy— h^£EVg(4aap«EV IH «t 
9kitV^£>.. irb^HlSg-4 lcr>aj73(iH I GHV^lVh 
% 0 , 4 . MWft-^^H I G H \y^)VX'h 4 . X o 
T, AND0K4 3tC{i. LOW^t/St/HIGHl/ 
^<^fI-^#A73£tl4 <! 1 1-^ D ^COlHtlii^ OW1/ 
<;l^t^43& 1 ^>. OR[l]SS3 4<J0aB^{4LOWK;^ 
iW-TS. Jttfc. IJIffiiLOWK/K?)^}:!! 
l^a^|lIK2 2coai73(iH I GHP^.;Pi;^4^T\ 
ANDW4 3<7)a}7JiiLOWl^'<.;Pi;^r4*^, OR 
3 4 (50 Ef}^Jt± L O WUKjU&ffi&t 4 . 

[0042] Lit^t, y- vmamxt 5 
»6<±, iMminmmmmkmmttz^ mmm^zm 

tT. MOSFETl 2S.t^l 3tf&ffl£tlX, IGB 
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(54) DRIVE CIRCUIT FOR POWER DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability by 
surely avoiding the application of a high surge voltage 
when a power device is shielded in association with the 
detection of a malfunction. 

SOLUTION: The outputs of an overcurrent detector 31 for 
detecting an overcurrent, and a malfunction detector 32 
for detecting the malfunction such as an overheat, an 
insufficient voltage or the like, are input to an OR 
circuit 34. When the malfunction occurs in any one of 
the detector 31 and the detector 32, MOSFETs 14 and 15 
are controlled, a MOSFET 12 for controlling on the IGBT 
3 is switched to a cut-off state to cut off the IGBT 3 
in the state in which the gate voHage Vg of the IGBT 3 
is lowered, and thereafter the MOSFET 13 for controlling 
off the IGBT 3 is switched to a conductive state. 
Accordingly, the IGBT 3 can be softly cut off at the 
time of not only generating the overcurrent but also 
detecting the malfunction, and hence the application of 
the high surge voltage can be surely avoided. 
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